Vimentin mRNA expression increases after corticospinal axotomy in the adult hamster.
We examined changes in vimentin gene expression during Wallerian degeneration after corticospinal axotomy in the adult hamster. Vimentin, which is the product of a type III intermediate filament (IF) gene, is expressed in various cells of mesenchymal origin, including microvascular endothelial cells, microglia and developing astrocytes. While increases in vimentin protein have been observed after various types of central nervous system (CNS) injury, it is not known whether this increase is due to increased vimentin mRNA expression. There is also conflicting evidence as to which cells are expressing increased levels of vimentin. In the present study we used in situ hybridization and double-label immunofluorescence techniques to address these issues. A 35S-labeled vimentin cDNA probe was used for in situ hybridizations of brain stem sections obtained 2, 7 and 14 days after unilateral transection of the corticospinal tract in the caudal medulla of adult hamsters. Autoradiography showed that an increase in vimentin mRNA associated with the degenerating corticospinal tract occurred by 2 days after axotomy and that the levels remained elevated for at least 14 days. Immunoblotting and immunocytochemical studies indicated that vimentin protein levels were increased in the degenerating corticospinal tract. Double-label immunofluorescence revealed many vimentin-positive cells and processes that were also labeled with GFAP antibody. In addition, cells and processes that were vimentin-negative but GFAP-positive were also found in the degenerating tract. We suggest that the reactive cells which possessed both vimentin and GFAP were reactive astrocytes of astroblastic origin while those that expressed only GFAP were derived from mature astrocytes. Other vimentin-positive cells/processes did not label with anti-GFAP and thus were either microglial, endothelial or inflammatory cells. These results demonstrate that an increase in vimentin mRNA occurs during Wallerian degeneration after corticospinal axotomy and that this increase is likely to be due to contributions from more than one cell type.